Brain alterations with deep brain stimulation: New insight from a neuropathological case series.
Previous studies on human brain tissue alterations caused by deep brain stimulation described glial and reactive inflammatory changes. In the current pathoanatomical study, we extended the analysis to signs of axonal changes and the influence of concomitant disease. Brains of 10 patients with Parkinson's disease or essential tremor and a total of 18 electrodes were systematically examined up to 7.5 y after surgery. In general, tissue that had long-term contact with the electrode material exhibited astrogliosis in all, T-lymphocytes in 93%, and multinucleated giant cells in 68% of patients. Immunohistochemistry showed an increase in amyloid precursor protein immunoreactive axonal swellings in the brain at the electrically active parts of the electrodes. Patients who died of septicemia showed a more severe astrogliosis and giant cell reaction than patients who died of cardiovascular events. Parkinson's disease or essential tremor did not differentially produce histopathological changes around the electrodes. Long-term electrical stimulation by deep brain stimulation causes minor axonal changes. The cause of death, but not the underlying neurological disease, affects the histopathological changes around the electrode. The findings need to be reproduced by examining larger patient subgroups.